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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily improve analysis 
accuracy by automatically determining execution timing 
for starting measurement from the amount of increase of 
absorbance and stability. 

SOLUTION: An analyzer moves a sample 1 in a sample 
container to a sample- introducing pipe 2 for continuous 
sucking, and the sample 1 is atomized by an atomizer 3 
and is mixed with internal combustion gas and 
combustion-supporting gas in a chamber 4 before being 
introduced to a burner 5. The sample 1 is heated by the 
burner 5 and is atomized in a frame 6. Measurement 
light from a light source 7 is applied to the atom steam of 
the atomized sample 1, measurement light absorbed by 
the atom steam enters a spectroscope 8, and only light 

with wavelength to be measured is guided to a detector 9. The detector 9 converts light 
intensity to an electrical signal and outputs the electrical signal to a central processing unit 10 
as a digital signal via an A/D converter 14, and the central processing unit 10 calculates 
absorbance from the digital signal and displays it on a display part 12 via an operation part 1 1 
for monitoring continuously. A sound source 13 outputs a sound according to the instruction of 
the central processing device 10 for reporting to the analyzer about measurement conditions. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sample installation means which attracts a test portion and is changed into a misty 
condition, and the heating means which atomizes by heating the introduced sample, the spectrum which 
carries out the spectrum of the above-mentioned measuring beam to a luminescence means to irradiate a 
measuring beam to the sample which atomized, for every wavelength of arbitration — with a means the 
spectrum concerned — with a detection means to perform luminous-intensity detection about the 
wavelength by which the spectrum was carried out with the means In the control approach of a frame 
atomic absorption spectro-photometer of having a conversion means to change into an absorbance from 
the luminous intensity detected by the detection means concerned, and a display means to perform the 
changed display concerned of an absorbance The absorbance of the step to which a component measures 
a known sample, and a test portion is computed. The control approach of the frame atomic absorption 
spectro-photometer characterized by having the step which records the absorbance measured when the 
result of the judgment of a step and the above-mentioned stability which judges stability of the 
computed absorbance concerned was stable. 

[Claim 2] The sample installation means which attracts a measuring object sample and is changed into a 
misty condition, and the heating means which atomizes by heating the introduced sample, the spectrum 
which carries out the spectrum of the above-mentioned measuring beam to a luminescence means to 
irradiate a measuring beam to the sample which atomized, for every wavelength of arbitration — with a 
means the spectrum concerned — with a detection means to perform luminous-intensity detection about 
the wavelength by which the spectrum was carried out with the means In the control approach of a frame 
atomic absorption spectro-photometer of having a conversion means to change into an absorbance from 
the luminous intensity detected by the detection means concerned, and a display means to perform the 
changed display concerned of an absorbance The absorbance obtained by the above-mentioned 
conversion means is measured with the 1 st value set up beforehand. By performing the comparison with 
the 2nd value beforehand set up based on the value of the absorbance obtained at the period of the 1 st 
step and arbitration which detects that measurement of said measuring object sample was indicated The 
control approach of the frame atomic absorption spectro-photometer characterized by having the 4th 
step which ends record of an absorbance after the 3rd step which starts record of an absorbance, and 
predetermined time amount progress when the stability of the 2nd step and the above-mentioned 
absorbance which judges the stability of an absorbance is checked. 

[Claim 3] The control approach of the frame atomic absorption spectro-photometer characterized by 
emitting a sound at the time of the recording start of an absorbance, and record termination of an 
absorbance in said claim 2. 

[Claim 4] The control approach of the frame atomic absorption spectro-photometer characterized by 
changing said 2nd value in said 2nd step in said claim 2 according to the maximum absorbance in the 
period of arbitration. 

[Claim 5] The control approach of the frame atomic absorption spectro-photometer characterized by 
having the 5th step which judges that installation of said measuring object sample was completed by 
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performing the comparison with the 3rd value set up beforehand based on the absorbance measured after 
said 4th step in said claim 2. 

[Claim 6] The control approach of the frame atomic absorption spectro-photometer characterized by 
considering measurement as termination when the 4th value to which the elapsed time from data 
incorporation start time was beforehand set even when not judged with measurement termination at said 
5th step is exceeded in said claim 5. 

[Claim 7] The sample installation means which attracts a test portion and is changed into a misty 
condition, and the heating means which atomizes by heating the introduced sample, the spectrum which 
carries out the spectrum of the above-mentioned measuring beam to a luminescence means to irradiate a 
measuring beam to the sample which atomized, for every wavelength of arbitration — with a means the 
spectrum concerned — with a detection means to perform luminous-intensity detection about the 
wavelength by which the spectrum was carried out with the means In the frame atomic absorption 
spectro-photometer which has an operation means to change into an absorbance from the luminous 
intensity detected by the detection means concerned, and a display means to perform the changed 
display concerned of an absorbance The 1st judgment means which measures the detection decision 
value beforehand set up into the above-mentioned operation means, and the above-mentioned 
absorbance, The frame atomic absorption spectro-photometer characterized by having the 2nd judgment 
means which judges stability about the absorbance of the period of arbitration based on the stability 
decision value set up beforehand, and determining the tide of data incorporation initiation of a 
measurement result according to the judgment result of the comparison test means of the above 2nd. 
[Claim 8] The sample installation means which attracts a test portion and is changed into a misty 
condition, and the heating means which atomizes by heating die introduced sample, the spectrum which 
carries out the spectrum of the above-mentioned measuring beam to a luminescence means to irradiate a 
measuring beam to the sample which atomized, for every wavelength of arbitration — with a means the 
spectrum concerned — with a detection means to perform luminous-intensity detection about the 
wavelength by which the spectrum was carried out with the means In the frame atomic absorption 
spectro-photometer which has an operation means to change into an absorbance from the luminous 
intensity detected by the detection means concerned, and a display means to perform the changed 
display concerned of an absorbance The 1st judgment means which measures the detection decision 
value beforehand set up in the above-mentioned operation means, and the above-mentioned absorbance, 
The 2nd judgment means which judges stability about the absorbance of the period of arbitration based 
on the stability decision value set up beforehand, It has the 3rd judgment means which compares the 
measurement period and the data incorporation time amount of an absorbance which were set up 
beforehand. The frame atomic absorption spectro-photometer characterized by determining the tide of 
data incorporation initiation of the measurement result of a sample, and the tide of data incorporation 
termination according to the judgment result of the above 2nd and the 3rd judgment means. 
[Claim 9] The frame atomic absorption spectro-photometer characterized by having the sound source 
which outputs a sound at the time of data incorporation initiation and data incorporation termination in 
said claim 8. 

[Claim 10] The frame atomic absorption spectro-photometer which is equipped with the 4th judgment 
means which measures the sample installation termination decision value beforehand set up in said 
operation means, and said absorbance in said claim 9, and will be characterized by the thing with 
measurement termination for which a sound is emitted from said sound source if judged. 
[Claim 11] The frame atomic absorption spectro-photometer characterized by stopping suction of said 
test portion when it has the 5th judgment means which compares the time-out time amount and the 
elapsed time from data incorporation initiation which were beforehand set up in said operation means in 
said claim 10 and the elapsed time concerned exceeds said time-out time amount. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes a sample heat and atomize and relates to the atomic 
absorption spectro-photometer which analyzes a metallic element by carrying out absorption 
spectrometry of the atom. 
[0002] 

[Description of the Prior Art] The main structures of a frame atomic absorption spectro-photometer of 
having a burner are shown in drawing 1 . In case it analyzes, even the sample installation tubing 2 
moves the sample 1 paid to the specimen container, and analyst makes a sample 1 attract first in a frame 
atomic absorption spectro-photometer. A sample 1 is continuously attracted from the sample installation 
tubing 2 (about 5 ml/min), it will be in a misty condition with a sprayer 3, and is mixed with 
inflammable gas and assistant ** gas within a chamber 4, and the attracted sample 1 is introduced into a 
burner 5. The sample 1 of the introduced misty condition is heated by the burner 5, and is atomized in a 
frame 6. The measuring beam from the light source 7 is irradiated at the atomic steam of the atomized 
sample 1, the measuring beam absorbed by the atomic steam goes into a spectroscope 8, and only the 
light of the wavelength to measure is led to a detector 9. In a detector 9, luminous intensity is changed 
into an electrical signal and it outputs to A-D converter 14. A-D converter 14 is outputted to a central 
processing unit 10 by making into a digital signal the electrical signal acquired from the detector 9. In a 
central processing unit 10, an absorbance is computed from a digital signal. The computed absorbance is 
outputted to a control unit 11, and is displayed on a display 12. 

[0003] In a frame atomic absorption spectro-photometer, although measurement of the sample attracted 
as mentioned above is performed, in case a measurement result is memorized in the storage section (not 
shown), all measurement results are not made to memorize but only the place for which it was suitable 
as a measurement result is memorized. Therefore, the writing of the data to the storage section is started 
by operating the manual operation button with which analyst performs data acquisition initiation by the 
control unit 1 1 . Data acquisition serves as data acquisition completion, after the time amount deed set up 
beforehand and this time amount passing. When data acquisition is completed, analyst removes a 
specimen container from the sample installation tubing 2, and even the sample installation tubing 2 
moves and he makes the sample paid to the specimen container measured next attract. 
[0004] 

[Problem(s) to be Solved by the Invention] However, time amount after introducing a sample 1 until the 
signal of an absorbance is acquired (namely, time amount until a sample 1 passes the sample installation 
tubing 2, a sprayer 3, a chamber 4, and a burner 5 and results in atomization), In order that time amount 
until it changes so that the attracted sample may be stabilized and may be attracted, and an absorbance 
comes to be stabilized according to it may require for 2 seconds to 5 seconds, analyst After checking 
that the absorbance displayed on the display 12 was stabilized, what data acquisition initiation is 
performed, or the latency time is established beforehand, and starts data acquisition was performed. 
[0005] Since the execution-time machine of the data acquisition initiation which the above-mentioned 
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analyst performs judged the tide considered to be the optimal, checking an absorbance display for every 
test portion, it was a problem that time amount is taken upwards and data acquisition cannot necessarily 
be started by the optimal tide according to individual difference. 

[0006] Furthermore, since analyst checked the absorbance display and was performing data acquisition 
initiation actuation on a control unit by another hand, holding a specimen container by hand of one of 
the two in order to make a sample attract, he had the problem that there were no allowances in 
measurement actuation. 

[0007] The purpose of this invention determines automatically the execution-time machine of the above- 
mentioned measurement initiation from the augend of an absorbance, and the stability of an absorbance, 
and is to offer [ simple and ] the atomic absorption spectrophotometer which can improve analysis 
precision. 
[0008] 

[Means for Solving the Problem] The sample installation means which the description of this invention 
for attaining the above-mentioned purpose attracts a test portion, and is changed into a misty condition, 
The heating means which atomizes by heating the introduced sample, and a luminescence means to 
irradiate a measuring beam to the sample which atomized, the spectrum which carries out the spectrum 
of the above-mentioned measuring beam for every wavelength of arbitration — a means and the 
spectrum concerned — with a detection means to perform luminous-intensity detection about the 
wavelength by which the spectrum was carried out with the means In the control approach of a frame 
atomic absorption spectro-photometer of having a conversion means to change into an absorbance from 
the luminous intensity detected by the detection means concerned, and a display means to perform the 
changed display concerned of an absorbance It is having the step which records the absorbance 
measured when the result of the judgment of a step and the above-mentioned stability which computes 
the absorbance of the step to which a component's measures a known sample, and a test portion, and 
judges stability of the computed absorbance concerned was stable. 

[0009] Moreover, the sample installation means which attracts a test portion and is changed into a misty 
condition and the heating means which atomizes by heating the introduced sample, the spectrum which 
carries out the spectrum of the above-mentioned measuring beam to a luminescence means to irradiate a 
measuring beam to the sample which atomized, for every wavelength of arbitration — with a means the 
spectrum concerned — with a detection means to perform luminous-intensity detection about the 
wavelength by which the spectrum was carried out with the means In the control approach of a frame 
atomic absorption spectro-photometer of having a conversion means to change into an absorbance from 
the luminous intensity detected by the detection means concerned, and a display means to perform the 
changed display concerned of an absorbance By comparing with the 2nd value set up beforehand using 
the value of the absorbance of the period of the 1st step and arbitration which detect sample installation 
as compared with the 1 st value beforehand set up in the absorbance obtained by the above-mentioned 
conversion means When the stability of the 2nd step and the above-mentioned absorbance which judges 
the stability of an absorbance is checked, it is having the 4th step which ends record of an absorbance 
after the 3rd step which starts record of an absorbance, and predetermined time amount progress. 
[0010] Furthermore, the sample installation means which attracts a test portion and is changed into a 
misty condition and the heating means which atomizes by heating the introduced sample, the spectrum 
which carries out the spectrum of the above-mentioned measuring beam to a luminescence means to 
irradiate a measuring beam to the sample which atomized, for every wavelength of arbitration — with a 
means the spectrum concerned — with a detection means to perform luminous-intensity detection about 
the wavelength by which the spectrum was carried out with the means In the frame atomic absorption 
spectro-photometer which has an operation means to change into an absorbance from the luminous 
intensity detected by the detection means concerned, and a display means to perform the changed 
display concerned of an absorbance The 1st judgment means which measures the detection decision 
value beforehand set up in the above-mentioned operation means, and the above-mentioned absorbance, 
The 2nd judgment means which judges stability about the absorbance of the period of arbitration based 
on the stability decision value set up beforehand, It is having the 3rd judgment means which compares 
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the measurement period and the data incorporation time amount of an absorbance which were set up 
beforehand, and determining the tide of data incorporation initiation of the measurement result of a 
sample, and the tide of data incorporation termination according to the judgment result of the above 2nd 
and the 3rd judgment means. 

[001 1] Since the execution-time machine of measurement initiation is automatically determined after 
detecting a sample and judging the stability of an absorbance value with the above-mentioned means in 
this invention, an execution-time machine can be made the optimal. This becomes possible simple to 
improve analysis precision. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained using a 
drawing. 

[0013] The main configurations of the frame atomic absorption spectro-photometer in this invention are 
not different from drawing 1 mentioned above. That is, it will be in a misty condition with a sprayer 3, 
and is mixed by inflammable gas and assistant ** gas within a chamber 4, and the sample 1 which even 
the sample installation tubing 2 moved the sample 1 paid to the specimen container, and analyst made 
attract a sample 1 continuously, and was attracted is introduced into a burner 5. The sample 1 of the 
introduced misty condition is heated with a burner 5, and is atomized in a frame 6. The measuring beam 
from the light source 7 is irradiated at the atomic steam of the atomized sample 1 , the measuring beam 
absorbed by the atomic steam goes into a spectroscope 8, and only the light of the wavelength to 
measure is led to a detector 9. In a detector 8, luminous intensity is changed into an electrical signal and 
it outputs to A/D converter 14, and AID converter 14 is outputted to a central processing unit 10 by 
making an electrical signal into a digital signal, with a central processing unit 10, it computes an 
absorbance from a digital signal, is outputted to a control unit 1 1, is displayed on a display 12, and is 
supervised continuously. A sound source 1 3 makes a sound output with the instruction of a central 
processing unit 1 0, and tells analyst a measurement situation. 

[00 1 4] In case measurement is started, it is necessary to compute a required parameter to it by measuring 
the sample used as criteria, for example, purified water, to the beginning, and obtaining blank data to it. 
In measurement of purified water, from a measurement result, a central processing unit 1 0 computes an 
average absorbance value [a noise height value] and the absorbance value [a noise width-of-face value] 
which subtracted the minimum absorbance value from the maximum absorbance value as blank data, 
and memorizes it. 

[0015] The flow chart of the concrete example of measurement at this time is shown in drawing 3 . First, 
the absorbance value which subtracted [ the absorbance value ] the minimum absorbance value for the 
average of 50 data picking and this data from the noise height value and the maximum absorbance value 
continuously every 20ms is memorized as a noise width-of-face value. Next, it moves to measurement 
actuation of the sample of the measuring object. 

[0016] In case a sample 1 is measured, a sample 1 is first introduced from the sample installation tubing 
2. 

[00 1 7] After introducing a sample 1 , in order to take time amount to stabilize time amount until it passes 
the sample installation tubing 2, a sprayer 3, a chamber 3, and a burner 5 and results in atomization, and 
the sample installation flow rate to a sprayer 3 at this time, after an absorbance introduces a sample, it 
increases gradually, and has the inclination to be in a stable state before and behind a predetermined 
absorbance for a while behind. The result of having measured the sample 1 to drawing 2 is shown. 
Incidentally, drawing 2 is the screen displayed on the display 12. 

[0018] Therefore, in this invention, a central processing unit 10 supervises the absorbance at this time 
continuously, and judgment processing as shown in drawing 4 is performed. In addition, although two or 
more decision values are used for judgment processing shown in drawing 4 , analyst sets up each 
decision value beforehand. The initial value of a decision value and an example of a judgment setting 
range are shown in Table 1 . 
[0019] 
[Table 1] 
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[0020] Hereafter, actuation of judgment processing of drawing 4 is explained. 
[0021] First, after introducing a sample, in order to perform the judgment of sample detection, a 
detection absorbance value is computed. A detection absorbance value is a value (= [current absorbance 
value] -[noise height value]) which reduced the noise height value acquired when the above-mentioned 
purified water was measured from the current absorbance value detected in the detector 9. And it 
compares with the "detection decision value A" which shows the computed detection absorbance value 
in Table 1. With [ a detection absorbance value ] A [ under ], it judges that detection of a sample is not 
performed, and stands by for 1 00ms, and same processing is still performed again. In detection 
absorbance value >=A, it progresses at the next absorbance stability judging processing. In addition, 
detection sensitivity can be freely adjusted by changing a setup of the value of the detection decision 
value A. 

[0022] In absorbance stability judging processing, in order to judge absorbance stability, the formula of 
{[maximum absorbance value for 120ms]-[minimum absorbance value for 120ms]-[noise width-of-face 
value]} / [maximum absorbance value for 120ms] x 100 is performed based on the absorbance detection 
result of the period (here, it may be 120ms) of arbitration. And this calculation result and the "stability 
decision value B" are compared. 

[0023] Here, the stability decision value B which should be compared is changed with the magnitude of 
the maximum absorbance value for the 120 above-mentionedms. That is, in the case of the 0.5abs<= 
maximum absorbance, the judgment of "absorbance stability <=B1", and in 0.1abs<= maximum 
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absorbance <0.5abs, the judgment of "absorbance stability <=B4" is performed [ the judgment of 
"absorbance stability <=B-2", and in 0.01abs<= maximum absorbance <0.1abs ] the judgment of 
"absorbance stability <=B3", and in maximum absorbance <0.01abs. Usually, in the initial value of a 
decision value B, it is set as such a low value that the maximum absorbance is high, and it changes so 
that strict stability may be evaluated. When a judgment here cannot be filled, it stands by for 100ms and 
returns to the first processing. When conditions are satisfied, it progresses to initiation latency-time 
processing of measurement. 

[0024] Since it corresponds to the very small increment in an absorbance, the measurement initiation 
latency time is time amount added as stable time amount, and it is changed with the magnitude of the 
maximum absorbance value. 0. In the case of the 01abs<= maximum absorbance, perform initiation of 
data incorporation automatically after latency-time progress, using the measurement initiation latency 
time as C2 for the measurement initiation latency time in CI and maximum absorbance <0.01abs. 
[0025] Moreover, synchronizing with this activation, from a sound source 13, a sound is outputted and 
analyst is told about the initiation tide. Data incorporation time amount ends incorporation of 
measurement data immediately after incorporation time amount progress according to the incorporation 
time amount which analyst has set up beforehand. Moreover, synchronizing with this termination, from 
a sound source 13, a sound is outputted and analyst is told about the termination tide. At this time, 
analyst stops installation of a sample 1 . That is, a specimen container is separated from two between 
sample installation. 

[0026] Then, sample installation termination judging processing is performed. By sample installation 
termination judging processing, in order to judge that installation of a sample was completed, a non- 
detected absorbance value (= [current absorbance value]-[noise height value]) is computed, and it 
compares with the sample installation termination decision value D. With [ the computed non-detected 
absorbance value ] D [ more than ], it is judged as that to which the sample is still supplied, and moves 
to time-out judging processing after time amount (for example, 100ms) standby of arbitration. In the 
case of non-detected absorbance value >=D, completion of measurement is performed automatically, 
and it is made to make it into the preparatory state of the following test portion. Moreover, 
synchronizing with this activation, from a sound source 13, a sound is outputted and analyst is told about 
the completion tide. 

[0027] Time-out judging processing compares with the measurement time-out time amount E by making 
elapsed time from data incorporation initiation into a calculation value. The measurement time-out time 
amount E is a value set up in order to protect a device, and since it shifts to the next measurement 
quickly. When elapsed time is under the measurement time-out time amount E, it returns to sample 
installation termination judging processing. Usually, since the data incorporation time amount which 
analyst sets up is set up by time amount shorter than the measurement time-out time amount E, in this 
judgment step, it is almost the case to move to an end-of-measurement step as it is. However, in spite of 
having completed data incorporation, in not stopping installation of a sample 1 from analyst's mistake, 
the absorbance measured does not fall, and sample installation termination judging processing is not 
completed forever, but it turns to the ability not to move to the next measurement. Therefore, when set 
to elapsed time >=E from data incorporation initiation, suction of a sample is ended compulsorily 
(specifically, the pump for suction is suspended.), it considers as the end of measurement, a sound is 
outputted to coincidence from a sound source 13, and analyst is told about the completion tide. Then, it 
is made to consider as the preparatory state of the following test portion. 
[0028] 

[Effect of the Invention] By this invention, since the execution-time machine of measurement initiation 
can be optimized and data incorporation can be automatically started when an absorbance will be in a 
stable state, it is not based on analyst's level of skill, but analysis precision improves. Moreover, since 
the useless latency time is lost, the consumption of the sample used for compaction and analysis of 
analysis time amount can be saved. Furthermore, since it is not necessary to check a display and since an 
analysis situation is transmitted to a sound, and it is not necessary to operate measurement initiation 
during sample installation, the frame atomic absorption spectro-photometer which is not restrained for 
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measurement of hand of one of the two, but can do measurement comfortably can be offered. 
[0029] Moreover, since suction of a sample will stop compulsorily if fixed time amount progress is 
carried out at the time of measurement termination, it can prevent consuming many samples beyond the 
need. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram of a frame atomic absorption spectro-photometer. 

[Drawing 2] It is an example of the monitoring screen which shows the absorbance change from 

installation of a sample to the end of measurement on real time. 

[Drawing 3] It is the flow chart of the blank data acquisition by this invention. 

[Drawing 4] It is the judgment processing flow chart of the automatic measure by this invention. 

[Description of Notations] 

1 [ — A chamber, 5 / — A burner, 6 / — A frame, II — The light source, 8 / — A spectroscope, 9 / — A 
detector, 10 / — A central processing unit, 1 1 / — A control unit, 12 / — A display, 13 / — A sound source, 
14 / ~ A/D converter. ] — A sample, 2 — Sample installation tubing, 3 — A sprayer, 4 

[Translation done.] 
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